Canine stem cell factor (c-kit ligand) supports the survival of hematopoietic progenitors in long-term canine marrow culture.
The cDNA for canine stem cell factor (cSCF, c-kit ligand) was cloned and expressed in Escherichia coli. The recombinant protein (rcSCF), 165 amino acids in length, is very similar structurally to the soluble form of previously cloned and sequenced rodent and human SCFs. The biological effects of rcSCF were studied in a day-10 granulocyte-macrophage colony-forming unit (CFU-GM) clonogenic assay and in long-term liquid bone marrow culture of non-adherent hematopoietic cells in the absence of a stromal underlayer. Synergism in the stimulation of growth of CFU-GM was demonstrated between rcSCF and both recombinant human (rh) granulocyte-macrophage colony-stimulating factor (GM-CSF) and naturally occurring colony-stimulating activity present in the serum of a neutropenic dog. Alone, rcSCF was nonstimulatory for committed marrow precursors in methylcellulose cultures and had minimal effect on hematopoietic progenitor cell survival in stromaless, liquid cultures. When rcSCF was combined with phytohemagglutinin-stimulated canine lymphocyte-conditioned medium (PHA-LCM) or rh interleukin 6 (IL-6), with or without rhGM-CSF, CFU-GM survived for up to 5 weeks. The combination of rcSCF and rhGM-CSF, without rhIL-6, led to an early increase in CFU-GM in liquid cultures that declined more rapidly than in flasks that included rhIL-6. Survival of progenitor cells was negligible beyond 1 week in flasks with growth factor combinations lacking rcSCF. Sustained production of nonadherent cells in long-term cultures also was dependent on rcSCF in combination with canine PHA-LCM or recombinant human growth factors. It appears that rcSCF, like that from rodent and primate species, has the ability to influence the survival and proliferation of CFU-GM, and perhaps earlier progenitor cells, in hematopoietic tissues. In a long-term liquid culture system in which growth factor production by stromal cells is limited, rcSCF possesses a unique ability to maintain the viability of progenitor cells for up to 5 weeks.